Alpinia oxyphylla Miq. belongs to the genus Alpinia Roxb. (Zingiberaceae), which comprises 250 species and is widely distributed in tropical and subtropical areas. Approximately 51 species are found in southern China ( Wu and Larsen, 2000 ) . Alpinia oxyphylla is endemic to southwestern China, and its fruits are used in traditional Chinese medicine for the treatment of intestinal disorders, urosis, and diuresis. Alpinia oxyphylla is also coded in the Chinese Pharmacopeia as an aromatic stomachic. Evidence suggests that the extract from the fruits of A. oxyphylla has signifi cant neuroprotective activity ( Yu et al., 2003 ; Wong et al., 2004 ).
METHODS AND RESULTS
Genomic DNA was extracted from dried leaves of A. oxyphylla individuals using the cetyltrimethylammonium bromide (CTAB) method ( Doyle, 1990 ) , with slight modifi cations for using suffi cient β -mercaptoethanol as an antioxidant followed by purifi cation using phenol-chloroform. Microsatellites were developed following the methods of Glenn and Schable (2005) . Approximately 5 μ g of DNA were digested with the restriction enzyme Mse I (New England BioLabs, Beverly, Massachusetts, USA). The restricted fragments were ligated with Mse I adapters (5 ′ -TACTCAGGACTCAT-3 ′ and 5 ′ -GACGATGA-GTCCTGAG-3 ′ ) with T4 ligase (New England BioLabs) overnight at 16 ° C and then amplifi ed using the Mse I-N primer (5 ′ -GATGAGTCCTGAGTAAN-3 ′ ). PCR products were hybridized to a 5 ′ biotin-labeled oligonucleotide probe: (GA) 15 , (AC) 15 . Magnetic beads coated with streptavidin (Promega Corporation, Madison, Wisconsin, USA) were used to capture GA and AC repeats. The enriched fragments were amplifi ed by PCR using Mse I-N as the primer, ligated into plasmids, cloned into the plasmid vector pGEM-T Easy Vector (TaKaRa Biotechnology Co., Dalian, Liaoning, China), and then transformed into Escherichia coli DH5 α competent cells (TaKaRa Biotechnology Co.). The recombinant positive clones were identifi ed by colony PCR using the universal M13R or M13F as primers (TaKaRa Biotechnology Co.). Approximately 200 positive colonies were sequenced (Beijing Genomics Institute, Beijing, China ). Sequencing output showed that 85 sequences contained perfect microsatellites with suffi cient fl anking regions, and these were selected to design primers with the software Primer3 ( Rozen and Skaletsky, 2000 ) . Eight individuals were selected for assessment of polymorphisms and the optimal annealing temperature of microsatellite loci. PCR amplifi cation was performed in 10-μ L reaction mixtures, consisting of approximately 5 ng of template DNA, 1.5 μ L 10 × buffer, 5 pmol of each primer, 0.2 mmol of each dNTP, and 1 U of Taq DNA polymerase (TaKaRa Biotechnology Co.). The PCR program included 4 min at 95 ° C, followed by 35 cycles of 30 s at 94 ° C, 30 s at annealing temperature (48-64 ° C), 1 min at 72 ° C, and a fi nal extension at 72 ° C for 10 min. Amplifi ed products were subjected to electrophoresis in 6% denatured polyacrylamide gels using silver staining.
Of the 85 primer sets, 58 were capable of amplifying products from A. oxyphylla genomic DNA, of which 35 were monomorphic and 23 were polymorphic ( Table 1 and Table 2 ) . Only polymorphic primer pairs were further characterized. Specifi cally, the forward primer of each polymorphic primer pair was labeled with a fl uorescent dye (6-FAM, HEX, or TAMRA). Thirty-two individuals in two geographically distinct populations from Guangdong and Hainan provinces in China (Appendix 1) were chosen to more thoroughly assay • Premise of the study: Microsatellite loci were isolated and characterized for population genetic studies of Alpinia oxyphylla (Zingiberaceae), a perennial rhizomatous herbaceous plant often used medicinally in China. • Methods and Results: A total of 85 loci were identifi ed using a magnetic bead enrichment method, of which 23 were polymorphic. The level of polymorphism was characterized in 32 individuals from two populations; the number of alleles per locus ranged from 1 to 13; and observed heterozygosity and expected heterozygosity varied from 0 to 1 (mean: 0.6441) and 0 to 0.887 (mean: 0.6241), respectively. • Conclusions: The polymorphic microsatellite markers generated from this study will be useful for genetic diversity and structure analysis of A. oxyphylla .
Key words: Alpinia oxyphylla ; genetic diversity; microsatellite; Zingiberaceae. polymorphism levels for the 23 primer pairs. PCR amplifi cations were carried out as described above. Equal volumes of PCR products amplifi ed with two or three different dye-labeled primers were mixed together and used for genotyping. The PCR products were genotyped using an ABI Prism 3730 DNA Sequencer (Applied Biosystems).
Our results ( Tables 1 and Table 2 ) indicate that these microsatellite markers are highly polymorphic. The number of alleles per locus ranged from one to 13, and observed heterozygosity and expected heterozygosity varied from 0 to 1 (mean: 0.6441) and 0 to 0.887 (mean: 0.6241; values obtained using POPGENE version 1. 32; Yeh et al., 2000 ) .
CONCLUSIONS
We developed and evaluated 23 polymorphic microsatellite markers from A. oxyphylla . These polymorphic microsatellite markers will be useful for investigating the genetic diversity and population structure of A. oxyphylla . The results should be helpful in efforts to exploit the medicinal value of the species. 
LITERATURE

